The effect of fasting on hepatic lipid accumulation and transcriptional regulation of lipid metabolism differs between C57BL/6J and BALB/cA mice fed a high-fat diet.
The effects of fasting on hepatic lipid metabolism in mice fed a high-fat diet (HFD) are still unclear. After fasting, the degree of hepatic lipid accumulation differs between HFD-fed C57BL/6J (B6) and BALB/cA (BALB/c) mice. It is not clear whether this difference is due to sensitivity to fasting or HFD. The aim of this study is to elucidate this difference among strains. After nine weeks of HFD feeding, both B6 and BALB/c mice showed moderate hepatic steatosis. However, after a subsequent twenty-hour fast, the hepatic lipid accumulation was markedly decreased in B6 but not in BALB/c mice. Moreover, the mRNA expression of a transcription factor, Srebp1(regulates hepatic lipid metabolism), and its target genes-malic enzyme, acetyl-CoA carboxylase, fatty acid synthase(regulate fatty acid synthesis), and glycerol-3-phosphate acyltransferase(regulates triacylglycerol synthesis)-were more markedly reduced in B6 than BALB/c mice. In conclusion, fasting may modify hepatic lipid accumulation in HFD-fed B6 and BALB/c mice differently. The difference may be partly owing to a marked downregulation of the expression of some lipid-metabolism-related genes in B6 mice. These results suggest that fasting per se has a significant effect on hepatic lipid accumulation in mouse strains. SREBP1 might play a role in this fasting effect.